Introduction
The Antarctic continent is increasingly recognized as an important and dynamic component of the Earth's climate system, because of the critical role the region plays in coupling several climate subsystems (atmosphere, cryosphere, hydrosphere, and biosphere). Understanding interannual climatic variability in the Antarctic region takes on considerable importance when potential regional-to hemispheric-scale interactions are considered, acting both on and from the continent. For example, changes in Southern Hemisphere albedo (through ice sheet and sea ice extent) can potentially alter equator-to-pole temperature gradients and hence influence atmospheric and ocean dynamics. The unique geography of the high-latitude Southern Hemisphere allows transport of ocean temperature and salinity anomalies among the three major oceans (Atlantic, Pacific, and Indian), in addition to potential [Schwerdtfeger, 1984] . The belt of westerlies in the high-latitude Southern Hemisphere includes traveling wave cyclones, which originate in the lower middle latitudes, move poleward and intensify, and then stagnate along the coast of Antarctica in four general locations (Amundsen Sea, Weddell Sea, southeast and southwest Indian Ocean [Carleton, 1989] ). These wave cyclones carry heat and moisture poleward, contributing to heat redistribution in the Southern Hemisphere [Rogers, 1983] . Climatological charts of monthly mean sea level pressure resolve four quasi-stationary lows that are always lower than 988 mbar around the continent (Figure 2) . One of these lowpressure cells, the Amundsen Sea low (ASL) (Figure 2) , is known to play a large role in the interannual climatic variability observed in the West Antarctica/Amundsen Sea region [Cullather et al., 1996]. Cyclonic systems generated in this oceanic sector are of particular importance to the Antarctic continent, supplying ---40% of the moisture flux to the entire continent through West Antarctica [Bromwich, 1990] . Advection of warm, moist air from the Amundsen Sea region through West Antarctica has been noted in automatic weather station (AWS) and other regional weather data [Hogan, 1997] . In addition, sea ice extent in the Amundsen Sea region displays significant interannual variability over the instrumental period (1973 to present [Jacobs and Comiso, 1997] ).
While meteorological and sea ice studies have made significant progress in describing interannual variability in the Amundsen Sea region and potential teleconnections with lower latitudes, they are limited to the short length of the instrumental record in Antarctica (---40 years). Modeling efforts are making progress in simulating several climatic parameters in the high southern latitudes; they too, however, are limited in terms of validation by the short instrumental record. High-resolution proxy records offer the potential to estimate and extend observational data prior to station or instrument installation. Correlations between ice core stable isotope and station temperature records from the Antarctica Peninsula suggest that calibrated temperature proxy records can be derived in Antarctica [Peel, 1992] . Ice core glaciochemical records provide proxy information on the general atmospheric circulation [e.g., Mayewski et al., 1997] , recording the transport and deposition of species derived from a number of diverse source areas [Legrand and Mayewski, 1997] . Here we present a new high-resolution ice core glaciochemical record from West Antarctica which can be used in conjunction with available instrumental data to investigate sea level pressure (SLP) variability in the climatologically dynamic West Antarctic region.
Glaciochemical variability, notably in sea-salt species, in a Siple Dome ice core (Figure 1 ) was previously linked to the overall intensity of atmospheric circulation in the Amundsen Sea region [Kreutz et al., 1997] and documents, for example, the onset of Little Ice Age conditions in the region. Here we use European Centre for Medium-Range Weather Forecasts (EC-MWF) numerical operational analyses, a record of meridional sea ice extent, and instrumental (station pressure) data to investigate the influence of interannual climatic conditions in the Amundsen Sea region on glaciochemical concentrations at Siple Dome. The four overall goals in our study are to (1) identify the main source area(s) and transport pathway(s) for marine aerosol species to Siple Dome; (2) estimate the input timing of marine aerosol species to Siple Dome, so that the time series ice core record can be compared to meteorological records; (3) use a high-resolution ice core time series of marine aerosol transport and deposition to Siple Dome to define and justify a proxy record of interannual SLP variability in the Amundsen Sea region over the past century; and (4) investigate SLP variability in the Amundsen Sea over the past millennium using a 1150-year Siple Dome glaciochemical record.
Data
A 150 m core was recovered from Siple Dome, West Antarctica (81.65øS, 148.81øW (Figure 1) ), during the 1994/1995 field season . The upper 24 m of firn were processed at 2 cm intervals by removing all exposed surfaces via scraping with precleaned stainless-steel blades. Below 24 m depth, samples were processed in the same manner at 25 cm intervals. Sample blanks (frozen ultrapure deionized water) were included in processing every meter to verify contamination-free procedures. Samples were melted at room temperature in sealed plastic (polyethylene) containers immediately prior to analysis. Anion (CI-, NO;'-, and SO42-) and cation (Na +, Ca 2+, K +, Mg 2+, NH•-) analyses were performed via suppressed ion chromatography. Cations were analyzed with a CS12 column, 125 /zL loop, and 20 mM MSA eluent. Anions were analyzed with a ASll column, 75/zL loop, and 6 mM NaOH. Dating of the core was accomplished using annual signals preserved in several chemical species, /3-activity profiles, and volcanic horizons [Kreutz et al., 1997 [Kreutz et al., , 1999a Empirical orthogonal function (EOF) analysis is applied to the multivariate Siple Dome glaciochemical record to examine chemical covariance through time [Kreutz and Mayewski, 1999] . In any EOF analysis the first EOF is a single time series that maximizes the variance present in each individual time series and is analogous to a weighted average. EOF results given by Kreutz and Mayewski [1999] indicate that the first EOF (SDEOF1) explains a considerable (--•50%) portion of the overall chemical variance and is loaded primarily (>90%) by the major components of sea-salt aerosols (Na +, CI-, and Mg2+). Because the EOF loadings for these species are so strong the SDEOF1 time series is indistinguishable from the individual chemical species records in terms of trends and variability. Given the position (adjacent to the Ross Ice Shelf) and elevation (621 m) of Siple Dome, it appears that the site is heavily influenced by marine air masses advected inland from the Amundsen Sea region and is therefore sensitive to changing coastal climatic conditions. The SDEOF1 time series has no significant relationship with annual accumulation rate at Siple Dome [Kreutz et al., 1999b] and therefore provides information on the transport and deposition of marine aerosols which is independent of moisture flux. We interpret the SDEOF1 time series as a record of marine aerosol production, transport, and deposition to Siple Dome and therefore seek to quantify these processes using modeled and instrumental meteorological data. As such, we expect the relevant climatic parameters to be SLP, meridional (v) and zonal (u) wind strength, and sea ice extent.
Numerical analyses have played an important role in a va- 
Extending SDEOF1/Synoptic Meteorological Comparisons Using Station Meteorological Data
Although results suggest a relationship between SDEOF1 and ASL, we acknowledge that 10 years of correlation is insufficient to establish the SDEOF1 record as a robust proxy of the ASL prior to 1985. Given our goal of estimating climatic variability in the Amundsen Sea region over the past millennium using the SDEOF1 time series, we now seek to extend 
